Abstract In a haptic system, a virtual wall is modeled as a virtual spring. The larger the stiffness of the virtual spring is, the more improved the reality of the virtual wall is, but the more unstable the haptic system becomes. This paper shows how to increase the stiffness of the virtual spring while the stability of the haptic system is guaranteed and shows the effects of a mass (Md) and a damper (Bd) of a haptic device on the stability when first-order hold method is applied and a virtual wall is modeled as a virtual spring (Kw). The simulation results show the boundary of the virtual spring is proportional to the square root of the mass (Md) and the damper (Bd) while maintaining the stability. The relation among the virtual spring (Kw), the mass (Md) and the damper (Bd) of the haptic device, and sampling time (T) is inferred as   ≤          , by using the simulation results. The maximum available stiffness of the virtual spring in first-order hold method is larger than in zero-order hold method. So the reality of the virtual wall can be improved.
서론
          [7] (4)
[ Table 1 and Data using eq. (9). Md=0.5 kg, Bd=0.1 Ns/m.
[ Fig. 6 ] Comparison between data in Table 2 and Data using eq. (9). T=1 kHz, Md=0.5 kg.
[ Fig. 7 ] Comparison between data in Table 4 and Data using eq. (9). T=1 kHz, Bd=0.1 Ns/m. 
